Transcriptional regulation of podoplanin expression by Prox1 in lymphatic endothelial cells.
Transcription factor prospero homeobox 1 (Prox-1) and podoplanin (PDPN), mucin-type transmembane protein, are both constantly expressed in lymphatic endothelial cells (LECs) and appear to function in an LEC-autonomous manner. Mice globally lacking PDPN (Pdpn(-/-)) develop abnormal and blood-filled lymphatic vessels that highly resemble those in inducible mice lacking Prox-1 (Prox1(-/-)). Prox1 has also been reported to induce PDPN expression in cultured ECs. Thus, we hypothesize that PDPN functions downstream of Prox1 and that its expression is regulated by Prox1 in LECs at the transcriptional level. We first identified four putative binding elements for Prox1 in the 5' upstream regulatory region of Pdpn gene and found that Prox1 directly binds to the 5' regulatory sequence of Pdpn gene in LECs by chromatin immunoprecipitation assay. DNA pull down assay confirmed that Prox1 binds to the putative binding element. In addition, luciferase reporter assay indicated that Prox1 binding to the 5' regulatory sequence of Pdpn regulates Pdpn gene expression. We are therefore the first to experimentally demonstrate that Prox1 regulates PDPN expression at the transcriptional level in the lymphatic vascular system.